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Listing of Claims: 

This listing of claims replaces all prior versions and listings of claims in the 
application. 

1 . (Original) Method for controlling a shift from a first mode to a second mode in 
a multi-mode, electro-mechanical transmission including an input member and an 
output member, first and second torque transfer devices, at least one motor, first 
mode operation characterized by simultaneous first torque transfer device applied 
and second torque transfer device released, second mode operation characterized 
by simultaneous first torque transfer device released and second torque transfer 
device applied, and fixed-ratio operation characterized by simultaneous first and 
second torque transfer devices applied wherein the transmission input member is 
mechanically coupled to the transmission output member through a fixed ratio, 
comprising: 

applying an oncoming torque transfer device while controlling slip 
speed across the oncoming torque transfer device to substantially zero by 
adjusting motor torque and thereafter releasing an offgoing torque transfer device 
while controlling slip speed across the offgoing torque transfer device to 
substantially zero by adjusting motor torque. 

2. (Original) The method for controlling a shift as clauned in claim 1 wherein 
controlling slip speed across the oncoming torque transfer device to substantially 
zero by adjusting motor torque terminates vslien the oncoming torque transfer 
device is fidly applied. 

3. (Original) The method for controlling a shift as claimed in claim 1 wherein 
controlling slip speed across the offgoing torque transfer device to substantially 
zero by adjusting motor torque terminates when the offgoing torque transfer 
device is fiilly released. 
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4. (Original) The method for controlling a shift as claimed in claim 1 wherein 
controlling slip speed across the oncoming torque transfer device and the offgoing 
torque transfer device to substantially zero comprises controlling input member, 
speed to a speed whereat the ratio of input member speed to output member speed 
is substantially said fixed ratio. 

5. (Original) The method for controlling a shift as claimed in claim 1 wherein 
applying the oncoming torque transfer device is initiated when a predicted period 
needed for fiill torque transfer device engagement is substantially equivalent to a 
predicted period for oncoming torque transfer device slip speed to reach zero. 

6. (Original) The method for controlling a shift as claimed in claim 5 wherein 
controlling slip speed across the oncoming torque transfer device to substantially 
zero by adjusting motor torque is mitiated subsequent to initiation of applying the 
oncoming torque transfer device. 

7. (Origmal) The method for controlling a shift as claimed in claim 6 wherein 
controlling slip speed across the oncoming torque transfer device to substantially 
zero by adjusting motor torque is initiated a predetermined time prior to slip speed 
across the oncoming torque transfer device reaching zero. 

8. (Original) The method for controlling a shift as claimed in claim 7 wherein said 
predetermined time is a function of output member acceleration. 

9. (Original) The mefliod for controlling a shift as claimed in claim 5 wherein said 
predicted period needed for full torque transfer device engagement is adaptively 
learned, 
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10. (Original) The method for controlling a shift as claimed in claim 5 wherein 
said predicted period for oncoming torque transfer device slip speed to reach zero 
is detemiined from a trend in transmission speeds during said first mode 
operation. 

1 1 . (Original) The method for controlling a shift as claimed in claim 1 wherein 
said first mode of operation is preferred for low speed operation, said second 
mode of operation is preferred for high speed operation, and said shift is an 
upshift. 

12. (Original) The method for controlling a shift as claimed in claim 1 wherein 
said first mode of operation is preferred for high speed operation, said second 
mode of operation is preferred for low speed operation, and said shift is a 
downshift. 

13. (Original) Shift control for a multi-mode, electro-mechanical transmission 
includmg an input member and an output member, first and second torque transfer 
devices, at least one motor, first mode operation characterized by simultaneous 
first torque transfer device applied and second torque transfer device released, 
second mode operation characterized by simultaneous first torque transfer device 
released and second torque transfer device applied, and fixed-ratio operation 
characterized by simultaneous first and second torque transfer devices applied 
wherein the transmission input member is mechanically coupled to the 
transmission output member through a fixed ratio comprising: 



accordance with one of a plurality of motor controls including; 

a mode motor control during which said transmission is operating in 
one of said first and second modes and motor torque is used to control 
transmission input member speed to a target determined independent of 
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a computer based controller for establishing motor torque in 



4 of 12 



PAGE 5/14 • RCVD AT 10/19/2005 7:58:28 AM [Eastern Daylight Time] • SVR:USPTO-EFXRF-6/24 • DN1S:2738300 • CSID:2486762799 • DURATION (mm-ss):03-52 



10/19/2085 07:56 



2486762799 



CICH0SZ&CICH0S2 



PAGE 06/14 



Serial No,: 10/686,510 

Ofnce Action Date: 08/05/2005 



Filed: 10/14/2003 
Amendment Date: 10/19/2005 



speed across the torque transfer devices, 

a shift initiation motor control during which motor torque is used to 
control speed across an oncoming torque transfer device to substantially 
zero, and 

a shift completion motor control during which motor torque is used to 
control speed across an ofFgoing torque transfer device to substantially zero. 

14. (Original) The shift control as claimed in claim 13 fixrther comprising a fixed- 
ratio motor control during which motor torque is not used in controlling 
transmission speeds. 

15. (Original) The shift control as claimed in claim 13 wherein said shift initiation 
motor control is terminated when said oncoming torque transfer device is ftilly 
applied. 

16. (Original) The shift control as claimed in claim 13 wherein said shift 
completion motor control is terminated when said offgoing torque transfer device 
is fixlly released. 

17. (Original) The shift control as claimed in claim 13 wherein said shift mitiation 
motor control and shift completion motor control comprise controlling input 
member speed to a speed whereat the ratio of input member speed to output 
member speed is substantially said fixed ratio. 



GMC3149 



5 of 12 



PACE 6/14 * RCVD AT 10/19/2005 7:58:28 AM [Eastern Daylight Time] • SVR:USPTO-EFXRF-6/24 • DNIS:2738300 • CSID:24867627d9 • DURATION (mm-ss):03-62 



10/19/2005 07:56 2486762799 



CICHOSZ&CICHOSZ 



PAGE 07/14 



Serial No.: 10/686,510 Filed: 10/14/2003 

Office Action Date: 08/05/2005 Amendment Date: 10^9/2005 

1 8. (Original) Method for controlling a shift from a first mode to a second mode 
in a multi-mode, electro-mechanical transmission including an input member and 
an output member, first and second torque transfer devices, at least one motor, a 
first mode characterized by simultaneous first torque transfer device applied and 
second torque transfer device released, a second mode characterized by 
simultaneous first torque transfer device released and second torque transfer 
device applied, a fixed-ratio mode characterized by simultaneous first and second 
torque transfer devices applied wherein the transmission input member is 
mechanically coupled to the transmission output member through a fixed ratio 
comprising: 

establishing synchronous operation of the transmission by using motor 
torque to control an oncoming torque transfer device slip to substantially zero; 

establishing fixed-ratio operation of the transmission by transferring 
torque being carried by said at least one motor during synchronous operation of 
the transmission to the oncoming torque transfer device when the oncoming 
torque transfer device has established sufficient capacity to accept said transfer of 
torque without slipping; and, 

establishing synchronous operation of the transmission by transferring 
torque carried by an offgoing torque transfer device during fixed-ratio operation of 
the transmission to said at least one motor. 

19. (Original) A shift control as claimed in claim 18 wherein prior to establishing 
synchronous operation of the transmission, using motor torque to control 
transmission input speed to a predetermined input speed target. 

20. (Original) A shift control as claimed in claim 19 wherein subsequent to 
transferring torque carried by an ofiFgoing torque transfer device to said at least 
one motor, using motor torque to control transmission input speed to a 
predetermined input speed target 
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21 (New) The method of claim 1 , wherein the at least one motor comprises two 
electrical motors. 
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